Supporting Information Part 1: Supplementary Figures
Supporting Information Figure 1 : Effect of radiation damage and photo-oxidation on Sulfur K-edge XAS spectra of brain tissue. Spectra were collected in duplicate under He atmosphere before and after 1 minute exposure to synchrotron radiation in the presence of air. The duplicate spectra collected either before or after the exposure are identical within the noise levels. Alterations in spectra characteristic of photo-oxidation are evident comparing spectra collected after irradiation with air exposure to spectra collected before the exposure. Black arrows indicate location of decreased thiols (2470.0 eV), and increased sulfoxides (2473.5 eV), sulfonic acids (2478.2 eV), and sulfates (2479.8 eV). This result highlights that collection of spectra under a Helium atmosphere is unlikely to result in photo-oxidation which could confound studies of oxidative stress and sulfur speciation in brain tissue. Figure 2 : Reproducibility of alterations in sulfur speciation during the postmortem interval (PMI). The four biological replicate spectra from brain tissue collected within 0.5 minutes (method A) of animal death (black lines) and within 2 minutes (method B) of animal death (red lines) are shown, normalized to the peak height. All four spectra collected from preparation method B display a shift of maximum intensity to lower energies, and the peak is broadened at lower energies. Therefore the subtle alterations presented in Figure 4 are not experimental errors, but reflect reproducible biochemical alterations. Note, energy calibration was performed every hour, and no shift in calibration was observed. Likewise, the order of analysis was randomized, so the peak shift is not due to altered energy calibration. 
Supporting Information

Supporting Information Part 2: P Values from Student's t-test
